Abstract
Aimsibackground-Abnormal blood flow dynamics are believed to contribute to the development of retinal microvascular disease in patients infected with human immunodeficiency virus (HIV) . In this study, the scanning laser ophthalmoscope (SLO) was used, combined with fluorescein angiography, to measure retinal blood flow indices in HIV seropositive patients. Methods-Arteriovenous passage time (AVP) and perifoveal capillary blood flow velocity (CFV) were measured in 23 HIV infected patients and 23 control subjects with SLO fluorescein angiography. Results-No significant difference in AVP was found between the two groups. However, CFV was significantly reduced in HIV infected patients (p=0.013). Conclusion-Patients infected with HIV show abnormal haemodynamics at the level of the perifoveal capillaries. (BrJ Ophthalmol 1996; 80:723-727) Ocular lesions are a common feature of human immunodeficiency virus (HIV) infection and AIDS, having been documented clinically by a number of investigators.'`The most common lesions are cotton wool spots and retinal haemorrhages. These have been noted to occur in 50%-70% of patients with AIDS and in up to 1.5% of patients who are seropositive for HIV infection.'2 Cotton wool spots in HIV infection and AIDS are transient and usually resolve over a period of a few weeks to a few months.' 2 5 6 They are typical nerve fibre layer infarcts, found in the posterior pole, distributed -near the large retinal vessels. 4 They are sometimes associated with small superficial retinal haemorrhages. However, they differ from cotton wool spots found in other retinal vascular diseases, such as diabetic and hypertensive retinopathy, in that the retinal vasculature is grossly normal clinically and exudates are usually not found. HIV (1) the arteriovenous passage time (AVP), defined here as the time between the appearance of the dye at the disc margin in the superotemporal retinal artery and its subsequent appearance in the superotemporal retinal vein at the disc margin, and (2) the capillary blood flow velocity (CFV) in the perifoveal network, defined as the fluorescein transit time between two established reference points separated by a known distance in a given capillary vessel. The CFV is calculated offline by frame to frame analysis. At least 15 perifoveal vessels in each subject were used to determine the capillary blood flow velocity. Segments of high and low fluorescence moving through the perifoveal capillary network were observable within each vessel. The velocities of 10 segments of hypofluorescence were calculated. Therefore, every reported value of the capillary blood flow velocity is the mean of 150 measurements. In addition, the coefficent of variation for blood flow velocity, CV(v), which reflects the homogeneity of the perifoveal CFV in each patient, was also calculated from these measurements. All data were corrected for magnification using the A-scan biometry results and keratometry readings according to the Littmann formula. '7 Statistical analysis of the data from the two groups of subjects consisted of the independent t test, with an error probability value of less than 0.05 considered to be statistically significant. One way ANOVA test was used to further compare results between the HIV related retinopathy positive group, the retinopathy negative group, and normal controls.
Results
A total of 23 HIV seropositive patients (23 eyes, 17 right and six left) and 23 age-matched control subjects (23 eyes, 15 right and eight left) were entered into the study. In each group, all but two of the 23 were males. The mean age of the patient group was 35.9 years and the mean age of the control subjects was 37 years (p=0.642) ( Table 1) . Twenty patients (87%) were receiving systemic antiretroviral medication at the time of the study. The mean time Table 2) . There was no significant statistical difference between the two groups (p=0.600); the difference remained insignificant when the three patients with CMV retinitis were excluded (p=0.415) ( Table 3) . One way ANOVA analysis also revealed no significant statistical difference between the subgroups (F(2, 32)=0°16, p=0.85). The CFV in 20 patients (12 had retinopathy) and 20 age-matched control subjects showed a significant reduction in the HIV positive patients (p=0.013) (Table 4) ; this relation remained after excluding the three CMV Our results showed no significant difference in the macrocirculation between HIV positive patients and normal subjects. There was, however, a significant decrease in perifoveal capillary blood flow velocity in HIV positive patients. Further analysis to compare subgroups of HIV positive patients revealed no significant difference in CFV between those who had retinopathy and those who had no retinopathy. Interestingly, when compared with control subjects, the retinopathy group showed a statistically significant reduction in CFV while the no retinopathy group did not. Though there was a reduction of CFV, perhaps the small number of patients (eight) who showed no retinopathy did not provide sufficient study power to detect a statistical significance.
Since the capillary blood flow velocity alone does not reflect the total blood flow volume in the retina, no conclusion regarding whole retinal perfusion can be drawn from our study. However, integration of our findings with those of others, including the study of diabetic patients previously mentioned, '6 
